Introduction
 Natural radioactivity is widespread in the earth's environment, it exists in the soil, plants, water, and airs. The gamma radiation from natural radionuclides and cosmic rays constitute the external exposure. Natural radionuclides in the soil generate a significant component of the background radiation exposure to the population [1, 2] . Radionuclides in soils, belonging to the 226 Ra and 232 Th series, as well as radioisotope of the potassium ( 40 K), are the major contributors of outdoor terrestrial natural radiation [3] . Natural radioactivity depends primarily on the geological and geographical conditions, and appears at the different level in the soils of each region in the world (UNSCEAR,2000) _______  [1] . Our present study aimed at the determining of the natural radionuclides levels, evaluating radiation hazard indices and the effective dose to the public from soil samples in Bolikhamxay Provine,Laos.
Materials and methods

Study area
Bolikhamxayis a province of Laos, located in the middle of the country on latitude 18.43 and longitude as shown in Figure 1 . The altitude ranges from 140-1,588 metres an area of 15,977 square kilometers. The population of 190.000, rich of culture and nature resource with 3 national protected areas: PhouKhaoKhouay, NamKaDing and a part of Theun-Nakai. 'Pakxan' the capital of Bolikhamxay lies some 150km by South 13 Road from Vientiane. 
Preparation and processing of soil samples
Soil samples were collected from 33 different locations in Bolikhamxay province that are close to the populated areas and agriculture field. At every sampling site, the soil samples were collected from the surface layers (5-15 cm depth) using a spade. Organic materials, piece of stones in samples were romoved. At the laboratory,the samples were dried in an oven at about 110 °C for 6 hours. After drying, the samples were crushed and served with a mesh having holes each of diameter of 0.2 mm.
Afterward, the homogenized samples were weighed and each sample was packed in a cylindrical plastic container of height 3 cm and 7.0 cm diameter. These were then stored for at least one month to ensure secular equilibrium between the parent radionuclides and their respective daughters.
Experimental determination of radiation hazards
Determination of activity concentration
The activity concentration of a certain radionuclide, , in the soil samples was calculated using the following equation [4, 5] :
here is the net gamma counting rate (counts per second) for a peak at energy E, is the detected efficiency of a specific  ray, is the intensity of the line in radionuclides, and is the mass of the soil sample under consideration measured in kilograms.
In this work, gamma spectra of samples were measured by low level gamma spectrometer (CANBERRA) using the high purity germanium detector (HPGe) with relative efficiency of 15% and energy resolution of 1.66 keV at 1332 keV peak of 60 Co. The detector is placed in a thick lead shield to reduce gamma radiation background to meet environmental standards to below 0.9 pulses/sec in the energy region from 100 keV to 3000 keV. ), respectively.
Radium equivalent activity
Absorbed gamma dose rate were used to estimate the annual effective dose rate. It is necessary to use the conversion coefficient from the absorbed dose in air to the effective dose (0.7 SvGy ) proposed by UNSCEAR [1] . Therefore, the outdoor effective dose rate is determined as follows: E(mSvy (H in ) is given by equation [7] : H in =A 0Ra /185 + A 0Th /259 + A 0K /4810 (6) H in must be less than one for safe use of samples and for the radiation hazard to be negligible.
External and internal Hazard index
Result and discussion
Activity concentration in soil samples
The activity concentrations of radionuclides have been determined by gamma spectrometry technique for 33 soil samples collected from Bolikhamxay province in Laos. The sampling locations were close to the populated areas and agricultural land. The results of activity concentration for the radionuclides 
Activity concentration of 226 Ra
The 
Radiological hazard assessment
In order to assess the health effects, the absorbed does rate, outdoor annual effective dose, external hazard index and internal hazard index have been calculated from the activity concentrations of 226 Ra, 232 Th and 40 K using equations (3), (4), (5), (6), respectively.The results shown in Table 1 depict that the absorbed does rates due to the terrestrial gamma rays at 1 m above from the ground are in the range of 34.91 to 226.07 nGyh -1 with an average of 136.1 nGyh -1 .This value is about two times higher than the world average value of 59 nGy.h -1 [1] . The outdoor annual effective dose rates are in the range of 0.04 to 0.28 mSv.y -1 with an average of 0.17 mSv.y -1 in the soil samples, which is higher than comparable with the world average value of 0.07 mSv.yr -1 [1] . On the other hand, the calculated values of the external radiation hazard index range from 0.11 to 0.70 with an average value of 0.42 and the internal radiation hazard index range from 0.14 to 0.89 with an average value of 0.54 which are far less than unity indicating the non -hazardous category of the samples. 
Conclusion
In this work the natural radioactivities in 33 surface soil samples collected from Bolikhamxay province were determined using a gamma ray spectrometer with HPGe detector. The average radioactivity concentrations of 226 [8] , it shares borders with Bolikhamxay provinceof Laos. The activity concentration of 137 Cs was not found in any of samples from Bolikhamxay province, this means that it is lower than the minimum detection limit. The mean radium equivalent activity concentration, the mean external and internal hazard indices in the study areas were less than the world average [1] .
